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M.B. Emmons- Use of Live and Preserved Animals 
of A~ ima l Problems in Washington September, 1979. Not one response has been forth-
comrng from the academic community. Surprisingly, two responses have come from 
secondary school students, both excerpted here. 
... l thi~k thac ?iologists should be the only ones co experiment with animals. 
l th1nk If !he h1gh _schools want preserved animals to dissect fine. Probably 
ov_er half of che sc1ence teachers aren't sure how co care for the animals. My 
sc1ence teacher d1d an experiment with gerbils. After the experiment was over 
che animal~ just satthere in their cages. Most of the cages were filthy. The~ 
kept breedmg and fmally he had co give chem away. (Richard Harland, Louis-
ville, KY.) 
lam a science research student ac Beach Channel High School, who recently 
undertook a project involving the effect of exuemely low dosages of caffeine 
on a mouse's ~bility to run through a maze, and to adapc to light. Out of the 15 
m1ce I used m my experimenr, there were no deaths; and after the end of 
the .expenmenc there were over 22 births. Because of an oucdaced rule, my 
pr?Je~t 1s banned from che Westinghouse Fair, one of the most prestigious 
fatr~ 1n the country. I do not feel my project should be banned, when other 
proleCIS mvolvmg extreme cruelcy to invertebrates are allowed. (R. Schroeder 
New York, NY.) ' 
Conclusion 
Surely the use of some liv~ ani~a ls in the classroom is not unreasonable. Today, 
youngsters need to become actively rnvolved in the learning/discovery process. Use of 
love materoal sustains greater interest, provides greater motivation, and probably as-
sures more permanent retention. 
Regulation of activitie~ will con~inue to be important. Attitudes displayed by the 
teacher do. create a learnong experoence intentionally or not, negative or positive 
towards the advance of humane attitudes. 
I_ w~uld like to see an orderly progre~s~on of limitations, disseminated through 
teachong JOurnals, w~rkshops, etc., and avoodong extremist positions. This could be ac-
cormploshed by enlostong cooperation of tea~her training institutes and industrial span· 
so s, Westonghouse and others, on cstabloshong a uniform set of standards for live ·-
mal use. ano 
R eferences 
Gibbs, l., Nace, W., and Emmons, M.B. (1971) The live frog is dead, BioScience 21 (20) 
October15. 
Modern Medicine(1973) Where have all the frogs gone? November 12, pp. 20.24. 
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Understanding and Attitudes Derived 
from the Use of Animals in Schools* 
Peter J. Kelly 
Abstract 
A general review of the variety of accivities involving the direct use of animals 
which are undertaken in secondary schools. An assessment is made of cheir value (pos-
itive and negative) in terms of knowledge and attitudes (including ethics) which are, or 
might be, derived from them. Alternative methods also are reviewed wich an assessment 
of their value in relation to Jive animal stlldies. 
The British Context 
British schools have a long t radition of keeping and of using animals. This has its 
roots in the nineteenth century attitude portrayed, for example, by Robert Patterson in 
his book An Introduction to Zoology published in 1848 where he says: "The great 
object should be to bring natural history knowledge home to the personal experience 
of the pupi l ... Small collections of objects made by the pupils themselves would, 
under the guidance of a judicious teacher, be of great value in this species of mental 
culture and would form the much-prized ornaments of the school room.'' No biology 
room or laboratory since seems to have been without its geranium plant, skeleton, 
aquarium and the inevitable pet mouse, rat, rabbit or guinea pig. The type system of 
teaching zoology initiated by Thomas Henry Huxley reinforced the tradition. In this a 
limited set of species representing the major phyla is studied and a display in the lab-
oratory of living animals, dead specimens and their parts, and pictures of the species is 
a frequent accompaniment. 
This Victorian legacy st ill hangs on to some extent but in recent years it has been 
modified by several influences, including the curriculum development projects of the 
nineteen sixties, which have broadened the scope of biology teaching beyond tax-
onomy, morphology and physiology to include behaviour, ecology, genetics and other 
aspects of the subject. In particular, the human species has become an increasingly im-
portant focus of interest. 
These projects have tended to enhance the status of practical work, especially 
'This paper is an editeo version of " Organisms in Schools: Retrospect and Prospect" , pvblished in The 
Educational Use of Living Organisms: A Source Book. P ). Kelly and J.D. Wray, eds .. 1975. English Uni· 
versities Press. London. U.K. 
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that which involves experiments and encourages pupils to explore. observe and be 
creative. The development of attitudes toward living organisms has also become an 
increasingly prominent educational objective expressed in such phrases as "To encour-
age a respect and feeling for all living things" which is one of the aspirations of the 
Nuffield 0-level biology project. 
In 1974 a Working Party of the Schools Council (an institution concerned with de-
veloping new curricula and examinations and governed by representatives of teachers' 
professional organizations. local education authorities and the national Department of 
Education and Science) drew up a list of aims for the educational use of living organ-
isms (Schools Council, 1974). It was approved by an extensive body of opinion and de-
picts clearly the broad perspectives that provide the framework for present-day think-
ing: 
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To provide a source of inherently interesting material which can be used to 
arouse and encourage an attitude of controlled curiosity and inquiry. 
To provide the opportunity for personal experience in observing and investi-
gating l iving organisms, their diversity, their variation, their inter-relationships 
and life processes. 
To inspire and encourage creative work in a variety of disciplines. 
To promote an understanding of some of the c:onr:ept.~ nf hinlngy anrl of thP 
processes associated with life. 
To identify and to examine those factors in the immediate environment of 
living organisms which affect them and to develop an understanding of the 
relationships between living organisms and their environment. 
To promote an understanding of the relationship between man and other 
living organisms; of his dependence on many living organisms; of the reason 
for his exploitation of certain living organisms for food and for other needs; 
and of his competition with pests and predators. 
To develop sensitivity to and consideration for the needs of living organisms. 
To emphasise that man as a living organism has certain needs and to 
encourage an attitude of thoughtfulness and consideration when dealing with 
other human beings. 
To encourage an attitude of concern about the conservation of natural envi-
ronments in which living organisms may thrive and an awareness of the prob-
lems associated with conservation. 
To develop an aesthetic appreciation of the colour, form and movement asso-
ciated with living organisms and of the enjoyment of them. 
To give information about and experience in the necessary skills involved in 
the techniques of care and management of living organisms. 
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To impress by showing that, when it is necessary to kill animals, for whatever 
reason, the most humane methods are always used. 
A survey by the Schools Council's Educational Use of Living Organisms (EULO} 
project in 1970 found a range of over 100 species (or groups} being used in secondary 
schools (Kelly and Wray, 1971). Thirty-one of these were vertebrates. In order of the 
percentage of schools using them the most prevalent vertebrate species were the com-
mon frog (81 %), mouse (68%), newt (63%}, goldfish (54%), gerbil (54%}, guppy (50%}, 
common toad (45%}, rat (44%), guinea pig (41 %) and rabbit (41 %). Thirty-three per-
cent were using the Nuffield 0-level biology materials, at least in part. Smaller propor-
t ions were using courses from other curriculum development projects initiated in the 
nineteen sixties. Thirty-three percent of the schools had Natural History or Biological 
Societies. 12% had Pet Clubs and 63% used organisms in informal, extra-curricular ac-
t ivities with pupils. Predominantly organisms were used for scientific-work. rarely as 
foci of interest in other subjects or for therapeutic purposes. 
A lthough scientific studies were cited as the main context in which organisms are 
used, this tended to be chiefl y concerned with descriptive studies rather than experi-
ments. It is in the Nuffield biology courses that the latter occur most but, as Table 1 
Table 1: Use of living (or freshly killed} material in the Nuffield biology coursest 
Nuffield Q-level 
Year 1 Introducing Living Things 
Year 2 Life and Living Processes 
Year 3 The Maintenance of Life 
Year 4 Living Things in Action 
Year 5 The Perpetuation of Li fe 
Average use overall 
Nuffield A-level 
Maintenance of the Organism 
Organisms and Populations 
The Developing O rganism 
Control and Co-ordination 
Average use overall 














Relative use of the main 
groups of living organisms 
expressed as a percent.age 
Invertebrates Vertebratest 
44 42(H = 4) 
5 10(H = 2) 
15 17(H = 14} 
25 25(H = 14) 
26 28(H = 11) 
23 24(H = 10) 
28 13(H = 5) 
34 8(H = 3) 
6 22(H = 3) 
18 32(H = 6) 
22 18H = 4) 
tExcludes communities where mdividual species were not noted. and all blood except human blood. 
tH = Use of the human species. 
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(Dowdeswell, 1975) indicates, the number of activities using vertebrates is, in fact, 
small, and among the vertebrate species used the pupils themselves figure promi-
nently 
There is certainly no reason to suspect that the use of organisms has increased 
since these studies were made. The economic vicissitudes which have beset the educa· 
tion system over the last five years have allowed little room for expansion. 
Overall, then, the position in Britain can be summarized as being one in which 
there is a tradition of using living things in education; in which the use of living organ-
isms is now limited to a wide range of educational aims; in which most secondary 
schools use organisms, especially for descriptive work in science (biology) lessons; and 
in which the use of vertebrates for experimental studies is small. 
To complete the picture two other matters should be mentioned. The first is that 
there are legal and moral constraints on the use of vertebrates in the form of the Cruel-
ty to Animals Act of 1876 and the Protection of Animals Act 1911 . The latter isthe prin-
cipal statute and states that it is an offense to "cruelly beat. kick or ill-treat, over-ride, 
over-<lrivc, over-load, torture, infuriate or terrify any animal" or " by wantonly or unrea-
sonably doing or omitting to do any act ... cause unnecessary suffering, or being the 
owner, permit any unnecessary suffering to be so caused to any animal." Other sec-
tions of this Act make it an offence to convey any animal in a way that causes un-
necessary suffering, or to "wilfully, without any reasonable cause or excuse, admin-
ister, or cause ... such administration of any poisonous or injurious drug or substance 
to any animal ... ", or to subject "any animal to any operation which is performed 
without due care and humanity" {O'Donoghue, 1975~ Because of these constraints 
vivisection and cruelty to animals in schools is "officially" non-existent. Unofficially it 
is strll rare. occurring mainly as a result of negligence or accident. Providing a non-legal 
framework for the use of animals in schools is a detailed code of practice produced by 
the Schools Council (1974) and a variety of publications produced by the Department 
of Education and Science. 
Finally, it is important to mention a backlash effect inhibiting the use of living or-
ganisms which has occurred in recent years. Following the curriculum developments in 
the sixties which mspired a greater use of animals in schools. projects. such as the 
EULO project, were established to provide advice on the value of using organisms. on 
their matntenance, and on the health. legal and other implications of using them. This 
work was intended to facilitate and encourage the use of organisms in an education-
ally and ethically valid manner. However. in some quarters it has been seen in quite 
the opposite way. The need for increased resources an.d the realisation of potential 
health hazards, for example, have been perceived in an exaggerated fashion and used 
as arguments for preventing organisms being used in schools. Such contortions of in-
tention into practice indicate the sensitivity of the balance of attitudes of teachers. ad-
ministrators, politicians, parents and others which decide whether or not. and how, ani-
mals are used in schools. 
A Framework for Discussion 
The problem of determining the understanding and attitudes which may be de-
rived from the use of animals in schools is an educational issue. It needs to be dis-
tinguished from the contexts of ideological and political issues in which it is Inevitably 
found and with which it is inevitably confused. For example, discussion based on prop-
ositions such as "Animal life is sacred to each species; confining animals is wrong. 
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therefore young people should not deal with animals in a captive state," or "the preser-
vation of human life is the paramount virtue; this inevitably is harmful to other 
animals. therefore, young people should be educated to accept this" consider the 
ideological (moral. if you like) determinants of whether or not you place animals in 
schools. This is an important cultural discussion but not. per se, an educational one. 
The educational issue presupposes animals are in schools. or some other educational 
context, and asks questions about the teaching and learning methods and about the ef-
fects pupils derive from the education they undertake with the animals. 
Another distinction to make is between the very specific case of using animals for 
investigations in which there is a high probability that they experience pain or harmful 
discomfort. the case of killing animals (e.g. for dissection), and the case of other forms 
of using animals which have no intentional consequence of cruelty or death. The un-
derstanding and attitudes and. of course. moral perspectives involved in each of these 
three cases are of quite a different order. 
Yet further distinctions. which it is important to bear in mind. are those between 
different types of pupils and different types of school and cultural setting. Age and sex 
differences in pupils' attitudes to animals have been detected by research and are 
known through experience by teachers and parents. • The influence of social back-
ground and peer group pressures on the attitudes and behaviour of young people are 
well known and, again, will produce a variable effect. 
Any judgements on the value of animals in education will have to take these con-
siderations into account. They suggest that it will be unlikely that we are able to make 
any grand generalizations. , . . . . .. 
Generalization is also difficult because. at least m Bntam, there IS tnsufftctent 
variety of experience of using animals in schools and. certainly, grossly insufficient 
research. 
Use of Animals in Experiments 
In terms of the understanding and attitudes reputedly derived from the practice, 
the advantages and disadvantages of ustng antmals for experiments in schools tend to 
be described as follows: 
Advantages (i) It provides an understanding of an important form of sci-
entific work. 
(ii) It engenders balanced attitudes towards operating on, or 
with, a living body. 
(iii) It provides a quality of perception of the working of an ani-
mal which cannot be obtained in other ways. 
(iv) It can be used to develop caring attitudes with respect to 
limiting pain and discomfort. 
Disadvantages (i) As an experiment in school it will not be original and it is 
not, therefore, needed scientifically; thus it leads to a false 
understanding of the ethics of research. 
•My conclusions about research have been helped considerably by surveys conducted by J D. Wray 
and M J. Barrowman Details of the former's work are found on the publicauon of the E~ucatoonal Use 
of living Organisms (EULO) project Mrs B•rrowman's work os reported on her Masters of Educatoon 
(1977) thesis of the University of London 
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(ii) School pupils (and sometimes teachers) do not have ad& 
quare technical expertise to ensure an appropriate standard 
of performance. 
(iii) It reinforces attitudes of distaste and lear related to the 
functioning of a pupil's own body. 
(iv) It engenders nervous amusement rather than a serious atti-
tude toward such experiments. 
The results of research-for example with pupils taking the Nuffield Biology 
courses-are limited and ambivalent on the issue. Whether or not beneficial under-
standing and attitudes are developed by experimental work IS not proven either way. 
What, however, appears to be clear is that an important influence is the level of com· 
mitment and control exerted by a teacher and. flowing from th1s, that there is a neces-
sary set of preconditions needed to ensure the possibility of benefit. The students must 
approach the work seriously, there must be a serious and controlled context, e.g. small 
groups, and an adequate level of technical expertise demonstrated by those perform-
ing the experiment. In other words, the value of the work depends fundamentally on 
the preparation for the work and its context. 
As has been mentioned previously, experiments with vertebrates in school are 
l imited in Britain. Nevertheless. in part at least, much of what has been said can be ap-
plied to work with invertebrates and, I suggest it is ethically appropriate to do so. 
Given the broader view I believe there is a case. on educational as well as ethical 
grounds. for requiring appropriate training and possibly obligatory credentials for our 
teachers who wish to undertake this type of activity. 
Necrology 
For Britain at least it is probably true to say that there is far less danger of devel· 
oping inadequate understanding and attitudes from experimental studies with live ani-
mals than there is from the use of dead specimens. One of the public reactions voiced 
against practical work in biology courses is over the number of organisms ki lled for 
educational use. The reaction is partly ethical -protesting against what is considered 
to be mass slaughter-partly on grounds of conservation. However, such views tend to 
be peripheral to the schools themselves. What is more influential in the schools is the 
kino of IPllrnine PnvironmPnt produced when practical work in a biology course pre. 
dominantly involves dead material. 
Again this has not been studied with any thoroughness but there IS logic, if notlr 
ing else, in the view that this practice does little to enhance pupils' understanding of 
liv1ng phenomena oor develop their attitudes to live animals. A pupil once wrote of an 
instance of this necrological approach in this way-
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The bell rang lor the end of break: 
It was Biology next. 
As soon as we came in he told us the bad news. 
We were going to dissect rats. 
As he opened the fridge the smell engulfed us. 
He took out the rats, packed neatly in polythene bags, 
And swimming in yellow preservative. 
When we opened the bags the room smelt of biology. 
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The use of dead specimens helps to develop some skills of observation and dis-
section. It possibly helps understanding of morphology and anatomy and provides 
some insights into functions. But it is debatable as to whether it d~es much more. . 
Most dead material is obtained by schools from commerc1al or local authonty 
suppliers. In some schools. however, animals are killed. usually by the teachers or tech-
nicians, rarely by senior pupils. Again, this is possibly a peripheral influence on the att1· 
tudes of most pupils. In some schools, however, where killing is perfor~.ed 10 an obvl-
ou' and unconcerned way, it appears to lead to an atmosphere of obhv1ous d1sregard 
for the idea of living. Conversely, where killing is performed discreetly and, most im-
portantly, in a concerned manner, a quite different and respectful atmosphere is 
engendered. 
Alter11(ltiue Methods 
The main alternatives (other than plants or tissue cultures) to the use of animals in 
experiments and studies involving dead animals are three-fold; the use of illustrated 
texts, still and moving film, and models. What evidence there IS suggests that 10 ter~s 
of factual knowledge gained and scientific principles understood these methods. 1f 
applied efficiently, are certa inly not inferior. And that is about as much as we .really 
know. Views on the extent to which such methods contribute to an understand10g of 
the more holistic properties of living organisms and to the development of attitudes of 
concern for life vary and, no doubt, are influenced by the quality of teaching materials 
encountered and personal experience and predilections. It is a field in which. again, 
there is a need for much research. 
More Valid Uses for Animals in Education 
1 have briefly surveyed the issues of using live animals for experiments and dead 
animals for scient ific studies. They are clearly matters of current concern. We can con-
clude that there is uncertainty about their educational value and that there is an im· 
perative need for research to elucidate the issues and for a fuller consideration of the 
educational use of living organisms in teacher education. 
However, at the same time, I feel that these issues are a distraction from a more 
important concern: the need to study animals as part of human psychological and cui· 
rural experience. Thi~ wouh.l invulve four educational objectives which <~re rarely con-
sidered at the moment: the cultivatio(l of empathy; creating beneficial psychological 
relationships between people and organisms; developing an appreciation of the place 
of organisms in human culture; and establishing an alert consciOusness concerning life 
and the environment. 
Empathy . 
By empathy I refer to the understanding of an organism from that orgam~m·s 
point of view. Ideally this can be considered as entering the " mind" of the orga~1sm, 
which clearly is impossible. Practically it is manifested in the attempt to do th1s by 
interpreting one's human·biased knowledge of l iving things as relevantly as possible 
and being guided by attitudes of respect which ameliorate our anthropocentnc ten-
dencies and the recognition of each species' unique perceptual behaviour and ecolog-
ical world. Empathy is someth1ng that requires continuous and close contact w1th 
organisms and involves using the full range of one's senses. It produces as_mu~h a sen-
suous as a cognitive portrayal of an organism and its milieu. At the same tame 1t makes 
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it possible for a person not only to answer the question "What does an organism do?" 
but also, "What might an organism do under particular circumstances?" Both ques-
tions are important but the first requires a purely descriptive answer, the second re-
quires one with a depth of understanding that anticipates the reactions of the organ-
ism. Possibly the best sense of this concept of empathy can be gained by reading the 
books of naturalists like jean Henri Fabre and some of our contemporary ethologists-
Tinbergen. Lorenz and Goodall, for example. Through their studies they have acquired 
a perspective of life-part knowledge, part feel ing-that combines realism with re-
specL It is neither over~motional nor cold-bloodedly scientific. It is a perspective that 
educationally is surely as worthy of a pupi l's experience as others-those. for example, 
of the biochemist and physiologist based on physical studies of life-which tend to 
dominate today Possibly it is one that gets nearer to acceptable truth than most. 
The cultivation of empathy is also important for the understanding of ourselves 
and human relationships and it may well be of value to provide links between empa· 
thetic activities with other organisms and those involving fellow humans. The aim of 
these links would not be to provide a metaphorical imagery of people w1thin other spe-
cies. They would be concerned with defining each species' way of life so as to give 
greater reality to the qualities and limitations of our own. 
Human-Organism R eactions 
The use of organisms in the newer courses has not always been welcomed whole-
heartedly. Reservations about dissection, the aversion of youngsters to some organ-
isms (sometimes said to be " innate'1. and the possibility of cruelty, neglect or wanton 
destruction by unsupervised children are among those voiced. In essence these are res· 
ervations about the ethical and aesthetic attitudes which pupils have, or may develop, 
toward organisms, and their relations with other living things in a very personal sense. 
Our knowledge of the psychology of these human-Qrganism reactions is limited but 
one can see quite clearly their broader implications in, for example, discussions about 
sign1ficant environmental matters. With some people, the topic literally loses its sign if· 
icance or a si lent subconscious barrier of abhorrence descends when the role of toads 
or snakes in a food web is mentioned: as long as it was elephants and geese that were 
being considered it had significance. They are sometimes the same folk-young or 
old-who are horrified if harm comes to a chick or hamster. yet do not move an eyelid 
when it is a wild partridge or a rabbit and will, with little compunction, squash a frog or 
leave tadpoles to suffocate in a jam·jar. There are similar ambivalent attitudes to dif-
ferent members of the human species and one wonders if, in fact. there are parallels 
here that might be more fully explored. To be aware of one's ambivalence of attitudes 
toward organisms is certainly salutary. It is educationally valuable to understand that 
human survival depends on our ltving in accord with other species and yet antagonis-
tically with some, and that there is a need to seek a humane balance between rational-
ity and emotion in our attitudes toward l iving things. 
Human-organism reactions can also be of a more positive nature. Youngsters can 
benefit from the responsibilities and the satisfaction of purposeful activity derived 
from keeping animals. Children's affection for animals can satisfy certain of their psy-
chological needs and afford a means of working out the developing appreciation of 
their personal and social roles away from the public scrutiny of their peers and adults. 
In this context animals become for children partial and understanding mirrors of them· 
selves and the people they have to contend with. Given that this involves the develop-
ment of sympathetic respect and does not involve aggression, •t can be of immense 
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value. 
Under this heading comes also the vexed issue of dissection. Should pupils see 
animals dissected? Should they undertake dissection themselves? For some. of course, 
dissection is required as part of their training as future biologists, nurses, doctors and 
the like. Even so. if it involves extensive killing. or brutality through neglect or ~allous­
ness we surely must have reservations about saying yes to such questions. But IS 1t suf-
ficient to argue the case against dissection on grounds such that "children are squeam· 
ish" or that "dissection treats organisms with disrespect?" There are many people who 
have acquired attitudes of responsible respect for the bodies of organisms and their 
own; who treat accidents and operations with relative equanimity; who see beauty and 
fascination in the bodies of organisms; and who have a first-hand understand•ng of the 
workings of the bodies of living things of personal, practical value. They have acquired 
these qualities from studies involving dissection and acknowledge t~e benef•t~ denve? 
from them. Is there not an argument that pupils should not be depnved of th1s expen-
ence and of acquiring these qualities? . 
If we bear this in mind and link dissection with studies that portray the life of the 
same animals that are dissected ... • If, as teachers, we practice those attitudes we 
wish to encourage and discuss with pupils the moral implications of dissection · • If 
we emphasize quality and enquiry in dissection and there is no question of forcing 
children to dissect ...• If these conditions are fulfilled. might then dissection have a 
pos1tive educational value? The pOint is that, apart from its _u~~ in _traini~g for spe~ific 
occupations, the value of dissection, like that of other act1v1t1es mvolvmg orga_msms 
(field work is another example), can only be judged in the fuller context of _expe~•ence, 
feeling and morality; and in terms of creating beneficial psychological relat1onsh1ps be-
tween people and organisms. 
Organisms and Human Culture . . 
Many species are part of human culture. They play a role as ob1ects to be stud1ed. 
In this respect they feature in our scientific sub-culture and, in this context: they occur 
predominantly in education today. They are also physical and psychologiCal compo-
nents of our broader cultural environment. They provide food and materials. They can, 
through disease and predation. provide misery and destruction. Som~ do":'esticated 
species, have lost, or were never sought for, their utilitarian values but hve \~lth people 
as pets providing pOssessive, aesthetic and other satisfactions for them. Ammal~ ha~e 
for long been in human mythology (ancient and modern) and frequently are c•ted '" 
metaphors. They are a part of a great deal of our normal behaviour from zoos and 
international horse trials, as the focal point of so much of rural life, in nature conser· 
vation. in science. sport, in art, with implications that reach out into religion. law and 
government. In philosophy, organisms feature in discussions of man's place in ~he nat-
ural world, be it in terms of, for example, his dominion over nature-seen particularly 
in Marxism; as part of the evolution of life-ideas that stem from Darwin; or, as those 
such as Albert Schweitzer and Teilhard de Chardin would conceive it. in terms of a 
mystical kinship between man and the natural world: a notion expressed years before 
by Alexander Pope in his Essay on Man: 
All are but parts of one stupendous whole, 
Whose body Nature is, and Cod the soul; 
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T ~ have an appr~ciation of the place of organisms in human culture is surely of 
educational value. It IS part of getting to know ourselves. and of acquiring a further 
~ersp_ective of life which, in individual and social terms, wi ll allow us to appraise the 
S1gn1f1cance of what we do to ourselves and to our environment. 
Life and Environmental Consciousness 
Behind these ideas of the role of empathy in understanding organisms, of the im-
portance of stimulating an awareness of the balance of rationality, emotion and values 
which prescribe our attitudes toward living things, and of the recognition of the part 
played by other species in human culture l ies an implicit, central inference: that for 
people today it is imperative that they be continual ly conscious of the concepts of life 
an~ of the natural environment. This does not just mean that they should know about 
hvmg processes or ecology in the same way as they may know a mathematical for-
mula, the history of the Roman invasion of Britain, or the action of enzymes on foods. 
They need .to be awa~e of the concepts sufficiently that they rise automatical ly and im-
mediately 1n a person's consciousness whenever relevant issues occur. The concepts 
should be understood sufficiently that they can be applied with appropriate selection 
and due consideration for the limits of knowledge. We are concerned with a level of 
consciousness where knowledge is intimately linked with motivation, feeling and ac-
tiVIty and p~ssesses a moral dimension involving not only scientific neutrality but also 
the antagon1sms of good and bad, and beauty and ugliness. 
The reason why this is necessary is simple. We are living phenomena and we 
depend on our natural environment. The influences of biologica l alienation present in 
the urban environment, in the deprivations of some of the underprivileged and in the 
sop~isticated social and intellectual life of some of the privileged, make this dictum a 
particularly necessary caution. We need to be aware continually of the implications of 
our nature. 
Courses and Resources 
If the pro~osi tions I have outlined are valid it follows that the methods by which 
we study life m schools may wel l require revision. Three questions can act as the 
framework for reviewing what is needed. 
1) How relevant are our present biological courses? 
2) What significance do the propositions have for areas of the curriculum 
other than biology? 
3) What type of facilities are required? 
. The emphasis of biology courses has moved from anatomy and physiology to one 
wh1ch g1v_es more equal weightings to genetics, ecology and other areas of the subject. 
Th1s prov1des a fu ller portrayal of the living processes but tends to fa ll short on two 
counts. The dynamics of the l ife of organisms tend to be underemphasised and, 
because usually a purely analytical approach is employed, the parts of organisms and, 
to some ~tent. ecological systems tend to be emphasised rather than the synthetic 
\~hole wh1ch IS the essence of any living being or system. To provide the fuller perspec-
tive that the propositions suggest will require the whole organism to be the focus of 
a.ctivity ~ith gre_ater emphasis on its ecology, behaviour, development and reproduc-
t ion. It w11l requ1re also that exercises in synthesis, not just analysis. be employed. Stu-
dents could be asked to design and possibly bui ld a pond or some other ecological sys-
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tem, not just to study its components. They could be involved more extensively than at 
present in studies focused on the interrelations between the parts of organisms and 
those between organisms and the environment. They should be encouraged to think 
about and develop empathy toward living things through studies of behavior and 
ecology based on intensive observations of a limited number of species. 
Room will be needed also for topics dealing with the role of organisms in human 
culture and for students to engage in activit ies dealing with issues related to them. 
They might, for example, consider what fish mean to people and deal with the fishing 
industry, fishing for leisure, the aquarists, fish in our folk tales, the symbol ism of fish in 
rel igion, the f isherman's and the zoologist's knowledge of fish and so on. They would, 
no doubt, soon come to realise that fish have much greater significance in human cul-
ture than being the associate of chips in the Englishman's diet. In the same way as 
words such as "application" and "conservation" have gradually acquired sufficient 
respectabi lity to be included in syllabuses so might "mythology", "ethics," 
"economics," " legal" and others that reflect the range of human implications flowing 
from the study of living things. It will have to be accepted also that there is educa-
tional value in tack ling the more obvious social problems such as those about 
agricu ltural production and at the same time discussing deceptively simple, more 
philosophical questions such as "What is a weed?", ''What sort of world does a rabbit 
perceive?" or " Is the survival of the fittest good?" 
The study of organisms in this context spills over boundaries of biology into many 
other subjects. It can be included in historical and social studies. Art can contribute to 
our aesthetic appreciation of the living world. Understanding an organism's way of life 
can be played out in role-playing, the drama of environmental issues in theatrical pro-
ductions. Beyond the normal subject limitations pupils could engage in studies in 
which " life" or "organisms" serve as a central theme for coordinated activities cutting 
right across the curriculum. Activities which are now relegated to an extra-curricular 
place-pet keeping, gardening and conservation in the school or local environment, 
for example-could be uti lised as for foci for more extensive study within the curric-
ulum. 
To meet demands such as these requires much from the school curriculum. It first 
has to be acknowledged that it implies a considerable t ime allocation. If we are to in-
clude the range of study of organisms as outlined here and, at the same time, include 
also human and social biology (including topics such as health and sex education) and 
aspects of environmental study which are equal ly important, and stil l include some of 
the values of classical biology, more t ime will be needed. It is possible to conceive of a 
new form of biology course in schools but more important it is to be hoped that a 
more receptive and flexible attitude will permi t a variety of courses so that for differ-
ent ages the study of life has different emphases and that cooperation between 
subjects wil l add to this variety. 
Al lied to this is the need for flexible t imetabling and for what might be called 
"biological deschooling." The forty to eighty minute blocks so typical of secondary 
school timetables but becoming rare in the primary schools are, no doubt, appropriate 
for some subjects such as language and mathematics. You can fit into them the type of 
science (not usual ly scienti fic) experiments which demonstrate well-regulated phenom-
ena (usually not physical or chemical). But for activities concerned with the local en-
vironment, with observations of organisms or habitats which are changing or difficult 
to predict, with visits to f ield study centres. zoological and botanical gardens and the 
like, or with those activities, such as conservation work or the care of plants and ani· 
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mals which require regular commitments from pupils, there is the need to be able to ex-
change or combine time between subjects and to have more extensive time alloca-
tions for interdisciplinary studies and activities out of the school. Many of these activ· 
ities are relegated to the position of extracurricular activities. What is needed is the re-
moval of the distinction between timetabled and extracurricular work and the opening 
up of the timetable to include a much greater variety of endeavours 
The study of life will also need to be conceived as more than just biological sci· 
ence. Although it is important that science has a central role, greatest value will come 
from accepting life studies as a field of interest served by many disciplines and involv· 
ing a wide range of activities It will have to be granted a comprehensive status, suit· 
able for all pupils and uninfluenced by attitudes which set up the dichotomy prescrilr 
ing nature study and topics to do with human beings and society for the young child 
and the less able older pupil, and restricting biological science to the more able. 
To provide the facilities for life studies of the sort described will require an eco-
nomic attitude which sees it as worthwhile to spend money on a room or part of one 
which contains suitable habitat enclosures and containers in which a variety of organ-
isms live in simulated natural environments, wel l serviced and with arrangements for 
the safety of both pupils and organisms, as it is to line the walls of the room with cup-
boards and apparatus. Given this attitude it is possible that. in a relative sense. the 
costs need not be excessive for what is envisaged is that instead of having a laboratory, 
greenhouse and animal house isolated .from one another they should be bui lt into an 
integrated area for Life Study which would contain also the equipment and other 
materials needed for the variety of activities that have been mentioned earlier. Instead 
of the greenhouse and animal house betng isolated and used merely for maintaining 
and breeding stocks of plants and animals, equivalent facilities should be available 
where the pupils normally work. This would give the opportunity to study the lives of 
the organisms in, as near as can be obtained, their natural setting. Aquaria are obvious 
and well-known examples of simulated habitats. Terrestrial vivaria serve the purpose 
equally well and, with the equipment now available for regulating temperatur~ and hu· 
midity, a range of habitats from tundra to tropical could be constructed. Multiple habi-
tats, e.g. aquatic-terrestrial-aerial, could also be demonstrated. Others might include 
open-sided burrows for gerbils and hamsters or colony chambers for mice. . 
Ideally this internal Life Study Area would also have easy access to one outs1de, 
not necessarily large and either urban or rural in character. This could be a natural 
habitat or a garden that can be used for investigating a range of associations between 
organisms. If provision was small it could be merely the microenvironments of P?ving 
stones and guttering in the school grounds. From this area would commence a senes of 
well•mapped, although ~ot necessarily easily identifiable, "nature" trails providing the 
guidelines for local studies. Such faciltities might be shared by a number of school.s: . 
In addition, one would hope that parallel with the development of such fac1ht1es 
as these in schools, the developments in recent years of field study centers of ~ocal 
Education Authorities (LEA) and national bodies and the educational work of nat1onal 
parks, zoos and botanical gardens would continue and be more fully integrated into 
the educational process. They can do much, and in some respects more than the 
schools. 
Overall such a range of facilities would allow for a balance between planned and 
casual activities to meet the variety of requirements of students stretching from those 
intent on scientific studies to those needing the emotional satisfactions of being with 
plants or animals and, at the same time, provide the means of achieving the objectives 
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of life studies we have considered. Of course. the objectives can be criticized as being 
too demanding on the resources of teachers and schools. But, if one looks back on 
what has been achieved over the last decade or so. and at the same time, recognizes 
that most of the ideas have already, in fact. been implemented to some extent in some 
schools such apprehensions can be queried. Like so much in education the real ques-
tion is " Is it worthwhile?" The answer lies 1n the acceptance, or otherwise, of a simple 
proposition: to understand life, other than in an immediate and purely social sense. a 
person has to encounter the living world, question their relation to it. appreciate the 
uniqueness of each species, including their own, within it, and to perceive other 
species as part of the human environment, both phys1cal and cultural. Is th1s to be the 
framework of life studies or do we retain the ornamental rabbits and geraniums and 
our memories of when "the room smelt of biology?" 
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